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(57) [Abstract] 

[Problem] It is superior in flexibility which designates poly tri 
methylene teiiq)hthalate as main oonponent,it offers 
production method ofpolyester fiber where volumoiform 
issatisiactory. 

[Means of Solution] Melt spinning it does polyester which desi 
gnates poly trimethylene terqjhthalate as main 
componentfiiom spinneret, continuing widiout retracting yam 
once, drawing,it does heat treatment on final drawing roll 2 in 
manufacturing method which itretracts, elongation of fiber 
which is retracted in orderfor 40 %or higher and releasing 
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[000 1] 



[aaim(s)] 

[Qaim 1] Production method of polyester fiber whidi designa 
tes that melt spinning it does thqx>lyester \^ch designates 
poly trimethylene terg)hthalate as main conponent fix)m 
spinneret,continuing without retracting yam once, drawing, it 
does thdieat treatment on final drawing roll in manuiacturing 
method which it retracts, the elongation of fiber vAnch is 
retracted in order for 40% or higher andreleasing reduction 
ratio to become 0.2 to 1 .5 %, it retracts as feature. 

[aaim2] Production method ofpolyester fiber >^di designa 
tes that melt spinning it does thqwlyesto* which designates 
poly trimethylene terq)hthalate as main con^xment fitim 
spinneret, it doesthe heat treatm^t on final take-up roller in 
manufecturing method which retracts highly oriented undrawn 
fiber withoutdrawing yam, it retracts with 2500 m/min or 
hi^er that releasingreduction ratio offiba>^di is retracted 
becomes 0.2 to 1.5 %, asfeature. 

[QaimS] Production method of polyester fiber whidi designa 
tes that melt spinning it does thqx)lyester vvdiich designates 
poly trimethylene terephthalate as main component fixm 
spinneret, itdesignates windup speed as 2300 m/min or less in 
manufacturing method wfaidi retracts the low ori^itation 
unstretdied fiber without drawing yam, in order for 
releasingreduction ratio of fiber vAddi is retracted to become 0. 
1 to 1.5 % itretracts as feature. 



Pescription of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention, polye 
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sto fiber which is superia* in flexibility N^^didesignates poly 
triinBth>dene terephthalate (PTT) as main conponent, it is 
scnne^g regarding production metfaodof polyester fiber whidi 
volumen form well can retract 

[0002] 

[Prior Art] PTT is one kind ofpolyester which is superior in m 
eh forming prqperty,the fiber which is acquired by melt 
spinning method is superior in elasticity, itis a softening, is a 
^licablein broad gqsplication. PTT, in same wa^ as common 
polyester fiber which makes polyethylene toiephthalate mam, 
can designate as fiber of practical property by fact that hot 
drawing itdoes yam wMch melt spinning is done. In addition, 
v/hen false-twisting it does highly oriented undrawn fiber wiiich 
does not do the drawing in, it can make practical fiber. 

[0003] But, As for PTT, With condition which is similar to pol 
yeth>deneterq)hthalatewhichisa common goods thedrawing 
you administer, When winding is dcme, because it has possessed 
elasticity which issuperior fibCT contracts in winding, if windup 
speed and draw ratioare not made low and volumen quantity is 
not decreased, notbe able to acquire padcage of satisfactory 
volumen form, becauseof that, Acre was a problem that also it 
is diflBcult productivity todecrease, in addition to assure high 
strengthening. 

[0004] h order to inprove drawing operation, with Japan Une 
xamined Patent Pubhcation Showa 52 - 8 123 disclc^ure, 
method which inorder to become uniform and higji orientation, 
takeup and yam thedrawing and heat treatment does 
orientation of unstretched fibo* is proposed, with J^jan 
Unexamined Patent Publication Showa 52 - 8 124 disclosure, 
mediod which does drawing heat treatment with 2 stages or 
more isproposed. In addition, with Jqm Unexamined Patent 
Publication Showa 58 - 104216 disclosure, hi^y oriented yam 
is obtained with take-up speed asthe 2000 m/min or hi^er, hot 
drawing is done method whidi has been prcposed thishi^y 
oriented unstretched fiber. 

[0005] In these method we dqDend, drawing operation of certai 
n extent was improved, but problem at time of the winding was 
not cancelled, in addition, in each case, did yam-spinning step 
andthe stretching process with sq)arate stq?, only exanq^le 
w4iich hot drawing is done itwas shown with low speed, it was 
possible to cancel problon at thetime of winding especially, in 
time of high speed drawing which does the yam-spinning and 
drawing with sin^e step. 

[0006] Furthermore, With Ja^ Examined Patent Publication 
Hei 5 - 45683 disclosure, method takenip speed due to ultra- 
hi^ speed yam-spinning of 9000 m/min or higjier isproposed, 
but when among this method single fiber break or other 
occurrence is many, islacking in operation stability in order 
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simultaneously, to control thq>roperty of yam with only for 
take-up speed, control of property wasdifficult, thoe was a 
problem that cannot acquire fiber \^clq)ossesses property 
which responds to application. To in addition to, Proposition 
regarding manuiacturing method of fiber vAiich designates 
thePTT as main component is done various but, (Continuing to 
yam-spinning, it does drawing and without doing method or 
drawing ^ch are retracted, reg9rding to method whichretracts 
unstretched fiber, winding and operation stabilizing fiben^ch 
possesses kind of property which it can be satisfied with the 
fiiUy, well in package whCTe volumen form is good, 
tfaqnoduction method wfaidi it can acquire is not established yet 
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[0007] 

[Problems to be Solved by the Invention] As for this invention. 
As description above being something which solves problem, 
being, Is superior in flexibility which designates PIT as main . 
component lhqx)lyester fiber whidi. Continuing to yam- 
spinning, it does drawing and without doing method or drawing 
w*ich are retracted, regarding to method whichretracts 
unstretched fiber, operation stabilizing fiber wiiidipossessesthe 
kind of property which it can be satisfied with fully, well, itis 
something whidi designates that it offers production method of 
polyester fiberwfaich can retract in satisfactory volumen form as 
tedinological probloa 

[0008] . 

[Means to Solve the Problems] As for these inventors as fcnr res 
ult v^ch was examined in ordo- tosolve above-mentioned 
problem, it arrived in this invention, namely, this invention is 
something whidi designates next (1) to (3) as Ihegist 

(1) Production nKthod of polyester fiber which designates that 
melt spinning it does thepolyestCT vAndi designates PTT as 
main conponent fiom spinneret,continuing without retracting 
yam once, drawing, it does theheat treatment on final drawing 
roll in manufacturing method which it retracts, the elongation 
of fiber which is retracted in order for 40 % or higher 
andreleasing reduction ratio to become 0.2 to 1 .5 %, it retracts 
as feature. 

(2) Production method of polyester fiber which designates that 
n^lt spinning it does thqx)lyester wiiidi designates PTT as 
main component fix)m spinneret, it doesthe heat treatment on 
final tak&Hip roller in manu&cturing method >^ch retracts 
highly oriented undrawn fiber withoutdrawing yam, it retracts 
with 2500 m/min or higgler that releasingreduction ratio of 
fiber >^di is rrtracted becomes 0.2 to 1.5 %, asfeature, 

(3) Production method of polyester fiber which designates that 
melt spinning it does thepolyester which designates PTT as 
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main conponent fiom spinneret, itdesignates windup speed as 
2300 nVmin or less in manufacturing method vAnch retracts the 
low Qrientation unstre^ed fiber wifliout drawing yam, in 
ordo* for releasingreduction ratio of fiber which is retracted to 
beoomeO.l to l.S %itretracts as feature. 

[0009] 

[Embodiment of hvention] Below, this invention is explained i 
n detail noking use of drawing. As for this invention, 
Designates PTT as main conponent polyester which, From 
spinneret melt spinning to do, Continuing without retracting 
yam once, drawing, it retracts mani]ik:turing method (drawing 
method), K is something whidi can retract in package of 
satisfactoryvolumen form by designating releasing reduction 
ratio of fiberwhidi is retracted as those of specific range in 
manufacturing method (low speed undrawn method) 
whidiretracts low orientation unstretched fiber without 
manu&cturing method ( hi^ speed undrawn method) \^ch 
retracts hi^y oriented undrawn fibenvithout melt spinning it 
doesfixnn spinneret, drawing yamordrawingtheyam, . 

[0010] As for Figure 1 as for drawing method and Figure 2 high 
speed undrawn method, as forthe Figure 3 it is a outline process 
diagram ^\ilich shows embodimait of low speed undrawn method. 
As shown in Figure 1, with drawing method of this invention, 
melt spinning it does,witfa take-up roUo* 1 it draws yam which 
cooling and solidification is done between tfaetakei^, take-q) 
roller 1 and final drawing roll 2, after doing thermal processing 
on final drawing roll 2, itretracts with winder 3. 

[001 1] Thamal processing to do yam on final drawing roll 2, it 
is desirable to designatethe temperature of final drawing roll 2 
as 100 to 200 ""C With this thomal processing, itmakes 
intensity of fiber which isacquiied high, it is possible to reduce 
releasing reduction ratio. Therefore, vAim temperature of final 
drawing roll 2 is under 100, it becomesdiflBcult to possess above- 
mentioned effect, when it exceeds the200 °C, yam vibration 
and melt adhesion etc of yam occur on rall,the yam break 
becomes easy to occur fiiequoitly. 

[00 1 2] b addition, it is possible to in addition to to provide tak 
e-iq^ roller orthe drawing roll betweoi takemproU^l andfinal 
drawing roll 2. 

[00 1 3] Furthermore, in order for elong9tion of fiber which isre 
tracted to become 40% or higher it retracts reg?rding drawing 
method. Li case of common polyeth)dene terephthalate, as 
for elongation of fiber vAiich is acquiredwith drawing method it 
is a 30 to 60 % when elongation is under 40 %, butregarding 
drawing method of PTT fibo" of this invention, it is not 
possible toreduce releasing reduction ratio, it becomes 
inpDssible to retract inthe package of satisfactory volumen 
fiirm. 
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[0014] Upper limit of elong3tion is not something which especi 
ally is limited knitting and weaving doing fiberthat wzy, when 
it makes cloth, it isdesirable for elongaticHi to be 60 % or lower, 
h addition, when elong9tionoffiber which is acquiredishig^, 
with postprocessing drawing should have been administered. 

[001 S] h addition, it is desirable to designate draw ratio as 1 . 1 1 
0 l.S,regarding drawing method. When draw ratio is under 1.1, 
it is lacking in efiect of the drawing, \\^en draw ratio exceeds 1 . 
5, it is easy to becon^fEcult to make releasing reduction ratio 
low. windup speed is not something which especially is limited. 
It is desirable to make 2500 to 4500 m/min. 

[0016] As next, shown in Figure 2, with high speed undrawn me 
thod of this invention, melt spinningit does, with rate 2500 
m/min or hig^o- it retracts unstretched fiber with winder 3 
withoutpassingbytakeup and final take-up roller 12 with 1st 
take-up roller 1 1 , drawingthe yam which cooling and 
solidification is done. 

[00 1 7] With hi^ speed undrawn method, it is necessary to adm 
inister themial processing to theyam on final take-up roller 12. 
thermal processing to do yam on final talowip roller 12, it is 
desirable to designatethe ten^)erature of final take-up roller 12 
as 60 to 1 70 °C. It is possible to reduce releasing reduction 
ratio, with this thermal processing. Therefore, wh^ 
temperature of final drawing roll 12 is under 60 °C, it 
becomesdiflRcult to possess above-mentioned effect, when it 
exceeds thel 70 ^C, shaking and melt adhesion etc of yam 
occur on roU,tfae yam break becomes easy to occur fi^uently. 
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[0018] Upps limit of windup speed is not something whidi esp 
ecially is limited. It is desirable to make 5000 m/min extent. 

[0019] As shown in Figure 3, with low speed undrawn method, 
melt spinning it does, itretracts unstretched fiber with winder 3 
withoutpassingbytakeup and the final take-up roller 22 with 
1st take-up roller 21, drawing yam v\4iich coolingand 
solidification isdone. Furthermore ,with low speed undrawn 
method heat treatment i s not administeredto yam on final take- 
up roller 22. 

[0020] With low speed undrawn method, it is necessary, to desig 
nate windup speed as the2300 m/min or less, it is possible to 
reduce releasing reduction ratio, with this, windup speed 
furthemiore is preferably 2000 nVnrin or less. When windup 
speed exceeds 2300 m/min, it not to be possible feet 
thatreleasing reduction ratio is reduced, it cannot acquire 
padcagp ofihe satis&ctoiy volumen form and becomes. 

[0021] Releasing reducdon ratio of fiber vdiich is retracted in or 
der tobecomeO.2 to 1.5 % and prefeablyO.2 toO.8 %, and, in 
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order to obtain package ofthe satisfactory volumen fonn, 
regarding drawing method and hi^ speed undrawn method oilfae 
this invention, it is necessary to retract releasingreduction 
ratio offiber which is retracted in ordo" to become theO.l to 1.5 
% and preferably 0.1 to 0.8 reg9rding low speed undrawn 
method, it is necessaiy toretract. 

[0022] PTT, flying condition which is similar to polyeth>4en 
e terqjhthalate which is a cammaa goods when drawing method , 
it does undrawn method, because releasingreduction ratio of 
fiber is large, winds in winding takingor after winding and shape 
can change and cannot acquire thqiackage of satis&ctoiy 
volumen form 

[0023] Then, Regarding to this invention, above-mentioned 
way, r^^rding toeadi method, by adjusting heat treatniQit 
condition and windiq) speed, draw ratio and theelongation and 
relaxation ratio etc, regarding drawing method and high speed 
undrawn method idDecomes possible to obtain package of 
satis&ctoiy volumen form,by designating releasing reduction 
ratio as 0.1 to 1 .5 % releasingreduction ratio of fiber which it 
retractsO.2 to 1.5 %, regarding low speed undrawn method. 
When releasing reduction ratio is smadler than 0.2% or 0.1 %, 
when it winds and becomes cause of occurrence and relax over 
ofdeterioration, on one hand, exceeds 1 .5 ear high and 
thebuUdness of cheese end&ce occurs, becomes something 
whm volumenform is bad, becomes wmding taking difficult 

[0024] It is something which releasing reduction ratio in this in 
vention, thefoUowing way measures, calculates. From after 
winding ending it removes fiber (Approximately 1300 mm ) of 
surface layer withinthe 5 min, it locks upper part of fiber which 
is removed, appliesthe load of 0.03 g^d on bottom and acquires 
sign fiOTi fbctiuieto place of fiber lengdi 1000 mm (LI), with 
state \\iiich applied loadafter 2 4 hours leaving, it measures 
fiber length (L2) to sign section fiiomthe fixture, seeks with 
next fommila . 

Releasing reduction ratio ( % ) = (LI - L2)/L1 X 100 

[0025] Polyester which is used with this invention is something 
which designatesthe PTT as main conponent, but those where 
third conponent is mixed or iscopolymaized in extent which 
does not impair polyester originalproperty. Or it is possible to 
be something which includes whitener, dye, the stabilizer and 
antistatic agent etc. 

[0026] In addition, degree of polymerization if it is a range whi 
ch does not inpair the fiber fomiing ability, is not something 
wiiich especiaUy is limited, this invention especially, is method 
which is suited for productionof multifilament of clothing, 
relative viscosity (It designated this wei^t blend of phenol and 
tetrachloro^hane as solvent,measured with concentration 0.5 
g/dl and temperature 25 °C ) those of 1.40 to 1.70 extent 
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[0030] IIJfi«2. 3. imm^. 2| 



isdesirable. 

[0027] Regarding to method of this invention, it is possible to o 
btain theyam of various property. Especially, according to 
drawing method, strengdi 2.0 to 4.0 g/d and 
elongationproducing polyester fiber of property \^iiere 40 % or 
higher and initial stage Yoimg's modulus aresuperior 20 to 30 
g^^d extent is possible, polyester fiber which is acquired,because 
it is a low Yoimgf^s modulus, >\4ien it makes clotli, becomes 
somethingwhich is rich to flexibility. 

[0028] 

[Woridng Example(s)] Below, this invention is e>q)lained concr 
etely with Working Example. Furthermore , measurement and 
testing of characteristic value in this invention is asfollows. 

(A) Tenacity 

It measured making use of Shimadzu Corporation (DB 69-055-8 
747) make autograph S - 100, according to the JB L 1013. 

(B) Releasing reduction ratio 

It measured with aforementioned method. 
(Q Volumenlbnn 

Volumen form of package of 5 1% volume vAAch it acquireswith 
visual was appraised with following 3 stages. 

.circ. * ♦ volumen form is satisfactory 

* * volumoi deterioration occurring a litde, it is 

X * ♦ volumen deterioration to occur, winding diflBculty 

[0029] Working Exanple 1 

Relative viscosity spinneret was mounted in usual melt spinning 
equipment making use of thePTT chip of 1 .60, melt spinning 
wasdonewith temperature 270 After cooling yam which 
spinning is done, finish wasgranted, drawn fiber was acquired 
with drawing method in accordance with thekind of stqj which 
is shown in Figure 1 . This time, with speed 2842 m/min 5 time 
qjplying in taken^ roller 1 of thetarperature 70 **C, takeup , 
continuously with speed 34 1 0 m^min 7 time ^lyingin fiml 
drawing roll 2 of tenperature 180 °C, drawing, with speed 
3300 m^nin it acquired thefiber of round cross section sh£q)e of 
winding and 75 denier /24 filament in winder 3. 

[0030] Working Exanple 2 , 3 and Comparative Exan^)le 1, 2 

As rate of tak&iq> rollo- 1, rate of final drawing roll 2, shown 
windiq) speed inthe Table 1, other than modifying, it did in same 

P.9 
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[0031] Strength offiber which is acquired with Working Exairp 
le i to 3 and Comparative Exanple 1 to 2,the elongation and 
releasing reduction ratio, evaluation result of volumenformis 
shown in Table 1. 

[0032] 

[Table 1] 
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[0033] Working Exanple 4 

Relative viscosity spinna^ was mounted in usual melt spinning 
equipment making use of thePTT chip of L 60, melt spinning 
was done with tenqjerature 270 ""C. Afta- cooling yam ^\Wdl 
spinning is done, finish wasgranted, unstretched fiber was 
acquired with hi^ speed undrawn m^od in accordance 
withthe kind of stq> vAdch is shown in Figure 2. This time, 
with take-up roller 1 l(nxm tenperature) of speed 2900 
m/win takeup , continuously witiithe speed 3010 m/nin 7 time 
flying in final take-up roller 12 of temperature 70 ^C, with 
thetakeup and speed 3000 m/min it acquired fiber of round 
cross section sh£^ of winding and 75 doiier /24 filament in 
winder 3. 

[0034] Conpffative Example 3, 4 

As rate oftalce^ roller 11, shown rate and toiperature and 
windup speedof final take-up roller 12 in Table 2, other than 
modifying, it did in sameway as Working Exanple 4. 

[0035] Strength of fiber whidi is acquired with Working Examp 
le 4 and Conparative Example 3 to 4,the elongation and 
releasing reduction ratio, evaluation result of volumen fomn is 
shown in Table 2. 

[0036] 
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[Table 2] 
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[0037] Woridng Exanple 5 
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[S3] 



Relative viscosity spinneret was mounted in usual melt spinning 
equipmeat making use of thePTT chip of 1 .60, melt spinning 
was done with tenperatune 270 °C. After cooling yam which 
spinning is done, finish wasgranted, unstretdied fiber was 
acquired with low speed undrawn n^od in accordance withthe 
kind of step which is shown in Figure 3. This time, with take- 
up roller 21(room temperature) of speed 601 m^min takeup , 
continuously withthe speed 609 m/min 0.5 time flying in 
final take-up roller 22(room temperature), with takeup and the 
speed 600 m/win it acquired fiber of round cross section sh^ 
of winding and 230 denia* /24 filament inthe winder 3. 

[0038] Working Exanple 6 to 11 and Conpirative Exanple 5 

As rate oftakenip roller 21, rate of final take-up roller 22, sh 
own windup speed inthe Table 3, various other than modifying, 
itdidinsamewayasthe Working Example 5. 

[0039] Strength of fiber which is acquired with Working Examp 
le 5 to 1 1 and Conparative Example 5,the elongation and 
releasing reduction ratio, evaluation result of volumen form is 
shown in Table 3. 

[0040] 

[Table 3] 
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[0041] As been clear fixm Table 1 to 3 , because with Wcnldiig 
Exanple 1 to 1 1 , in order forreleasing reduction ratio of fiber 
to be inside range of thethis invention, optimizing doing 
respective condition, it did, it >vas possibleto retract in padcage 
of satisfactory volumen form. On one hand, with Conparative 
Exanple 1 to 2 elong3tion to be too low, because 
releasingreduction ratio of fiber be too large, because with 
Conparative Exanple 3 to 4 theheat treatment is not 
administered on final take-up roller, releasing reduction ratio 
oilhe fiber is too large, package which is acquired occursear 
high, it was something where volumen form is bad. With 
Conparative Exanple 5, because windup speed is too hi^ 
releasing reductionratio of fiber was be too large, package 
which isacquired occurred volumen deterioration, winding 
diflBcult. 

[0042] 

[EflFects of the Invention] According to this invention, polyest 
er fiber wWch is superica* in flexibility whichdesignates PIT as 
main conponoit, continuing to yam-spinning, it doesthe 
drawing and regarding to method which retracts unstretched 
fiber withoutdoing method and drawing which it retracts, 
operation stabilizingthe fiber which possesses kind of property 
viiiich it can be satisfiedwith fiilly, well, it is possible to retract 
in satisfactoryvolumen fomi 



[02] ^Titm2ostm<o-mimm^stmT.m& 
[03] iMii(m3onmo-mimm7rstmxm& 

1 5iaan-^ 
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2 2 fi«5?I^P-7 



[Brief E^q)lanatiQn of the Drawing(s)] 

[Figure 1] It is a outhne process diagram which shows embodime 
nt of invention of Qaim 1. 

[Figure 2] It is a outline process diagram which shows embodime 
nt of invention of Qaim 2. 

[Figqre 3] & is a outline process diagram vAndti shows embodime 
nt of invention of Qaim 3. 

[Explanation of Reference Signs in Drawings] 

1 take-ip roller 

2 fimal drawing roll 

3 winder 

11 take-up roller 

12 final takenip roller 
22 final takenip roller 
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[Figure 2] 
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